The transfer tensor method recently proposed by Sobotta [l] is an extension of the well known transfer matrix method to arbitrary dimensions. Transfer matrix methods allow for rather elementary solutions for some one-dimensional systems, but require rather sophisticated techniques when for example applied to the two-dimensional Ising model because of the high dimension of the transfer matrix in this case. In the framework of the transfer tensor method, tensors are considered which for all lattice dimensions d have dimension two, but have a rank which depends on d. For example, in the case of Ising spins on a two-dimensional square lattice, transfer tensors p are associated with one half of the basic squares of the lattice (number of squares: 2N) in such a manner that each bulk spin belongs to two transfer tensors. Then the elements of p are defined by
.., N, where the Hamiltonian H of the system is assumed to be of the form N Obviously, in this case p is of dimension two and rank four. If tensor multiplication is defined in a suitable manner, the summation over the bulk spins in the partition function of the spin system, For spins on a higher dimensional lattice the definition of p can be easily generalized in such a way that the partition function has again the form of equation (4) .
Z can be calculated from (4) in an elementary way if it is possible to transform p to a multi-diagonal r e p resentation b which for the two dimensional case is of the form P ( 4 , S2, 5'3, 5'4) = Ssl, s3Ss2, s4DsI, s2 (5) (bi-diagonality) . Ffom equation (5) Z follows as As is obvious only certain classes of local interactions h (Si , S2, S3, S4) of Ising spins allow for a diagonalisation of p; particularly the Ising model with h (S1 , S2, S3, S4) = -J (S1 + 53) (S2 + S4) (7)
does not, as is the case for all models exhibiting phase transitions.
To treat such models in an approximative way the transfer tensor method is taken as the starting-point for a variational method. The tensor product pN in equation (4) is broken up in the following manner (in the case of two dimensions; generalization to higher dimensions is obvious) with the two dimensional vectors
The resulting Gibbs free energy
is then minimized with' respect to the variational parameter T . It can easily be shown that this variational method yields exact results for the Ising model in one dimension as well as for all models which allow for a diagonal representation of p. In ferromagnetic spin systems the variational parameter T is related to the magnetization per spin, m = ( s i ) , [2] by As p is associated with a basic square containing four spins (for a three-dimensional cubic lattice: with a basic cube containing eight spins) short range correlations are built in; in this respect the variational method is similar to the well-known cluster expansions [3] . But it must be remarked that in cluster expansions there is no simde relation between the variational parameter and the order parameter of the system.
We have applied the variational method to a random, site diluted system of Ising spins occupying the sites of a three-dimensional simple cubic lattice. The configuration of the system is as usual described by occupation numbers K , where Kv is equal to 1 (0) if As in the non-diluted system, the transfer tensor pi is defined in terms of the local interaction (see Eq. (1)). Obviously, now pi is a tensor of rank p, where p is an integer in the interval (0, 8), depending on the configuration. Therefore the contribution of pi to the partition function Z of the system can be for example p (rank = 1) Iv), or p (2) Jv), J V )~ or S ( ' J I~(~I~(~I~ (~1 P (8) 1v)l Iv)s 1% Iv)7 etc., where Iv>i is again given by equation (9). The coqfiguration averaged Gibbs free energy G (T, H, x ; T ) where x is the concentration of spins is then obtained in a straightforward manner, but its form is a little complex, and therefore G should not be written down here. We instead want to present some results of our calculation. sion result ~B T C (l)HT = 4.51 J. For the critical concentration xc we find xc = 0.224 (percolation limit: x : = 0.307). In figures 2 and 3 curves of the spontaneous magnetization and the susceptibility for various concentrations x are given. It should be remarked that the To versus x curve as well as the magnetization curves are free from irregularities found from cluster expansions [4] . In this respect the new method has definitely advantages over the cluster expansions. The method is also applicable to ferri-and antiferrcmagnetic Ising systems as is demonstrated in figure 4 , where curves of the susceptibilities obtained for twodimensional non-diluted systems are given. [l] Sobotta, G., Physica A 129 (1985) 343; Physica A 132 (1985) 457.
